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SEQUENCE LISTING 

<110> Faustman, Denise L 

The General Hospital Corporation 

<12 0> TRANSPORTER PROTEIN SPLICE VARIANTS AND MODEL FOR 
IMMUNE DIVERSITY 

<130> seqlist-MGH-002 .1 PCT (MGH-1247-1) 

<140> 
<141> 

<150> US 09/061,764 
<151> 1998-04-16 

<160> 25 

<17 0> Patent In Ver. 2.0 

<210> 1 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Lys Thr Leu Trp Lys Phe Met lie Phe 
1 5 



<210> 2 
<211> 653 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Arg Leu Pro Asp Leu Arg Pro Trp Thr Ser Leu Leu Leu Val Asp 
15 10 15 

Ala Ala Leu Leu Trp Leu Leu Gin Gly Pro Leu Gly Thr Leu Leu Pro 
20 25 30 

Gin Gly Leu Pro Gly Leu Trp Leu Glu Gly Thr Leu Arg Leu Gly Gly 
35 40 45 



Leu Trp Gly Leu Leu Lys Leu Arg Gly Leu Leu Gly Phe Val Gly Thr 
50 55 60 
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o 



III 



Leu Leu Leu Pro Leu Cys Leu Ala Thr Pro Leu Thr Val Ser Leu Arg 
65 70 75 80 

Ala Leu Val Ala Gly Ala Ser Arg Ala Pro Pro Ala Arg Val Ala Ser 
85 90 95 

Ala Pro Trp Ser Trp Leu Leu Val Gly Tyr Gly Ala Ala Gly Leu Ser 
100 105 110 

Trp Ser Leu Trp Ala Val Leu Ser Pro Pro Gly Ala Gin Glu Lye Glu 
115 120 125 

Gin Asp Gin Val Asn Asn Lys Val Leu Met Trp Arg Leu Leu Lys Leu 
130 135 140 

Ser Arg Pro Asp Leu Pro Leu Leu Val Ala Ala Phe Phe Phe Leu Val 
145 150 155 160 

Leu Ala Val Leu Gly Glu Thr Leu lie Pro His Tyr Ser Gly Arg Val 
165 170 175 

lie Asp lie Leu Gly Gly Asp Phe Asp Pro His Ala Phe Ala Ser Ala 
180 185 190 

j|j He Phe Phe Met Cys Leu Phe Ser Phe Gly Ser Ser Leu Ser Ala Gly 

a" 195 200 205 

□ Cys Arg Gly Gly Cys Phe Thr Tyr Thr Met Ser Arg lie Asn Leu Arg 
Mb 210 215 220 

fij 

□ He Arg Glu Gin Leu Phe Ser Ser Leu Leu Arg Gin Asp Leu Gly Phe 
O 225 230 235 240 

Phe Gin Glu Thr Lys Thr Gly Glu Leu Asn Ser Arg Leu Ser Ser Asp 
245 250 255 

Thr Thr Leu Met Ser Asn Trp Leu Pro Leu Asn Ala Asn Val Leu Leu 
260 265 270 

Arg Ser Leu Val Lys Val Val Gly Leu Tyr Gly Phe Met Leu Ser He 
275 280 285 

Ser Pro Arg Leu Thr Leu Leu Ser Leu Leu His Met Pro Phe Thr lie 
290 295 300 

Ala Ala Glu Lys Val Tyr Asn Thr Arg His Gin Glu Val Leu Arg Glu 
305 310 315 320 
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*0 

m 

— . 
IIS 



S ! 



lie Gin Asp Ala Val Ala Arg Ala Gly Gin Val Val Arg Glu Ala Val 
325 330 335 

Gly Gly Leu Gin Thr Val Arg Ser Phe Gly Ala Glu Glu His Glu Val 
340 345 350 

Cys Arg Tyr Lys Glu . Ala Lys Glu Gin Cys Arg Gin Leu Tyr Trp Arg 
355 360 365 

Arg Asp Leu Glu Arg Ala Leu Tyr Leu Leu lie Arg Arg Val Leu His 
370 375 380 

Leu Gly Val Gin Met Leu Met Leu Ser Cys Gly Leu Gin Gin Met Gin 
385 390 395 400 

Asp Gly Glu Leu Thr Gin Gly Ser Leu Leu Ser Phe Met He Tyr Gin 
405 410 415 

Glu Ser Val Gly Ser Tyr Val Gin Thr Leu Val Tyr He Tyr Gly Asp 
420 425 430 

Met Leu Ser Asn Val Gly Ala Ala Glu Lys Val Phe Ser Tyr Met Asp 
435 440 445 

Arg Gin Pro Asn Leu Pro Ser Pro Gly Thr Leu Ala Pro Thr Thr Leu 
450 455 460 

Gin Gly Val Val Lys Phe Gin Asp Val Ser Phe Ala Tyr Pro Asn Arg 
465 470 475 480 

Pro Asp Arg Pro Val Leu Lys Gly Leu Thr Phe Thr Leu Arg Pro Gly 
485 490 495 

Glu Val Thr Ala Leu Val Gly Pro Asn Gly Ser Gly Lys Ser Thr Val 
500 505 510 

Ala Ala Leu Leu Gin Asn Leu Tyr Gin Pro Thr Gly Gly Gin Val Leu 
515 520 525 

Leu Asp Glu Lys Pro He Ser Gin Tyr Glu His Cys Tyr Leu His Ser 
530 535 540 

Gin Val Val Ser Val Gly Gin Glu Pro Val Leu Phe Ser Gly Ser Val 
545 550 555 560 

Arg Asn Asn lie Ala Tyr Gly Leu Gin Ser Cys Glu Asp Asp Lys Val 
565 570 575 
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Met Ala Ala Ala 
580 

Glu His Gly He 
595 

Ala Gly Gin Lys 
610 

Pro Arg Val Leu 
625 

Cys Glu Gin Ala 



Gin Ala Ala His 



Tyr Thr Asp Val 
600 

Gin Arg Leu Ala 
615 

lie Leu Asp Glu 
630 

Lys Thr Leu Trp 
645 



Ala Asp Asp Phe 
585 

Gly Glu Lys Gly 



He Ala Arg Ala 
620 

Ala Thr Ser Ala 
635 

Lys Phe Met He 
650 



He Gin Glu Met 
590 

Ser Gin Leu Ala 
605 

Leu Val Arg Asp 



Leu Asp Val Gin 
640 

Phe 



in 



<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide probe 

<400> 3 

atgtagggga gaagggaag " 

<210> 4 
<211> 1959 
<212> DNA 

<213> Homo sapiens 
<400> 4 

atgcggctcc ctgacctgag accctggacc tccctgctgc tggtggacgc ggctttactg 60 
tggctgcttc agggccctct ggggactttg cttcctcaag ggctgccagg actatggctg 120 
gaggggaccc tgcggctggg agggctgtgg gggctgctaa agctaagagg gctgctggga 180 
tttgtgggga cactgctgct cccgctctgt ctggccaccc ccctgactgt ctccctgaga 240 
gccctggtcg cgggggcctc acgtgctccc ccagccagag tcgcttcagc cccttggagc 300 
tggctgctgg tggggtacgg ggctgcgggg ctcagctggt cactgtgggc tgttctgagc 360 
cctcctggag cccaggagaa ggagcaggac caggtgaaca acaaagtctt gatgtggagg 420 
ctgctgaagc tctccaggcc ggacctgcct ctcctcgttg ccgccttctt cttccttgtc 480 
cttgctgttt tgggtgagac attaatccct cactattctg gtcgtgtcat tgacatcctg 540 
ggaggtgatt ttgaccccca tgcctttgcc agtgccatct tcttcatgtg cctcttctcc 600 
tttggcagct cactgtctgc aggctgccga ggaggctgct tcacctacac catgtctcga 660 
atcaacttgc ggatccggga gcagcttttc tcctccctgc tgcgccagga cctcggtttc 720 
ttccaggaga ctaagacagg ggagctgaac tcacggctga gctcggatac caccctgatg 780 
agtaactggc ttcctttaaa tgccaatgtg ctcttgcgaa gcctggtgaa agtggtgggg 840 
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ctgtatggct tcatgctcag catatcgcct 
cccttcacaa tagcagcgga gaaggtgtac 
atccaggatg cagtggccag ggcggggcag 
accgttcgca gttttggggc cgaggagcat 
caatgtcggc agctgtattg gcggagagac 
agggtgctgc acttgggtgt gcagatgctg 
gatggggagc tcacccaggg cagcctgctt 
agctatgtgc agaccctggt atacatatat 
gagaaggttt tctcctacat ggaccgacag 
cccaccactc tgcagggggt tgtgaaattc 
cctgacaggc ctgtgctcaa ggggctgacg 
ctggtgggac ccaatgggtc tgggaagagc 
cagcccacag ggggacaggt gctgctggat 
tacctgcaca gccaggtggt ttcagttggg 
aggaacaaca ttgcttatgg gctgcagagc 
caggctgccc acgcagatga cttcatccag 
ggggagaagg gaagccagct ggctgcggga 
cttgtacgag acccgcgggt cctcatcctg 
tgcgagcagg ccaaaaccct ttggaagttc 



cgactcaccc tcctttctct gctgcacatg 900 
aacacccgcc atcaggaagt gcttcgggag 960 
gtggtgcggg aagccgttgg agggctgcag 1020 
gaagtctgtc gctataaaga ggcccttgaa 1080 
ctggaacgcg ccttgtacct gctcataagg 1140 
atgctgagct gtgggctgca gcagatgcag 1200 
tcctttatga tctaccagga gagcgtgggg 1260 
ggggatatgc tcagcaacgt gggagctgca 1320 
ccaaatctgc cttcacctgg cacgcttgcc 1380 
caagacgtct ectttgcata tcccaatcgc 1440 
tttaccctac gtcctggtga ggtgacggcg 1500 
acagtggctg ccctgctgca gaatctgtac 1560 
gaaaagccca tctcacagta tgaacactgc 1620 
caggagcctg tgctgttctc cggttctgtg 1680 
tgcgaagatg ataaggtgat ggcggctgcc 1740 
gaaatggagc atggaatata cacagatgta 1800 
cagaaacaac gtctggccat tgcccgggcc 1860 
gatgaggcta ctagtgccct agatgtgcag 1920 
atgatattt 1959 



<210> 5 
<211> 27 
<212> DNA 

<213> Homo sapiens 
<400> 5 

aaaacccttt ggaagttcat gatattt 



<210> 6 
<211> 9 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: test pepti 
for translocation study 



<400> 6 

Arg Arg Tyr Gin Asn Ser Thr Glu Leu 
1 5 



<210> 7 
<211> 12 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: test peptide 
for translocation study 

<400> 7 

He Tyr Leu Gly Pro Phe Ser Pro Asn Val Thr Leu 



III 



<210> 8 
<2X1> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: test peptide 
for translocation study 

<400> 8 

Thr Val Asp Asn Lys Thr Arg Tyr Glu 
1 5 



<210> 9 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: test peptide 
for translocation study 



o 

Q <400> 9 



Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro Val Gly Lys Lys 



10 15 



Arg Arg Pro Val Lys Val Tyr Pro 
20 



<210> 10 
<21X> 9 
<2X2> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: insulin beta 
chain amino acids 22-30 
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<400> 10 

Arg Gly Phe Phe Tyr Thr Pro Lys Ala 
1 5 



<210> 11 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide probe 

<400> 11 

gtcctggaga cgcccctgag aagag 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide probe 

<400> 12 

atcccaccta gtgagaatcc 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide probe 

<400> 13 

cattcctgaa gctgacagca 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
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oligonucleotide probe 
<400> 14 

ttcaacctcc atgatgctgc 20 

<210> 15 
<211> 686 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Met Arg Leu Pro Asp Leu Arg Pro Trp Thr Ser Leu Leu Leu Val Asp 
15 10 15 

Ala Ala Leu Leu Trp Leu Leu Gin Gly Pro Leu Gly Thr Leu Leu Pro 
20 25 30 

Gin Gly Leu Pro Gly Leu Trp Leu Glu Gly Thr Leu Arg Leu Gly Gly 
□ 35 40 45 

*s 

j*j Leu Trp Gly Leu Leu Lys Leu Arg Gly Leu Leu Gly Phe Val Gly Thr 

/J 50 55 60 



fy 

en: a 

fy 



Leu Leu Leu Pro Leu Cys Leu Ala Thr Pro Leu Thr Val Ser Leu Arg 
65 70 75 80 

U Ala Leu Val Ala Gly Ala Ser Arg Ala Pro Pro Ala Arg Val Ala Ser 

Lsj Ala Pro Trp Ser Trp Leu Leu Val Gly Tyr Gly Ala Ala Gly Leu Ser 

Q 100 105 11° 

□ 

Trp Ser Leu Trp Ala Val Leu Ser Pro Pro Gly Ala Gin Glu Lys Glu 
115 120 3.25 

Gin Asp Gin Val Asn Asn Lys Val Leu Met Trp Arg Leu Leu Lys Leu 
130 135 140 

Ser Arg Pro Asp Leu Pro Leu Leu Val Ala Ala Phe Phe Phe Leu Val 
145 150 155 160 

Leu Ala Val Leu Gly Glu Thr Leu He Pro His Tyr Ser Gly Arg Val 
165 170 175 

He Asp He Leu Gly Gly Asp Phe Asp Pro His Ala Phe Ala Ser Ala 
180 185 190 

He Phe Phe Met Cys Leu Phe Ser Phe Gly Ser Ser Leu Ser Ala Gly 
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195 



200 205 



Cys Arg Gly Gly Cys Phe Thr Tyr Thr Met Ser Arg lie Asn Leu Arg 
210 215 220 

lie Arg Glu Gin Leu Phe Ser Ser Leu Leu Arg Gin Asp Leu Gly Phe 
225 230 235 240 

Phe Gin Glu Thr Lys Thr Gly Glu Leu Asn Ser Arg Leu Ser Ser Asp 
245 250 255 

Thr Thr Leu Met Ser Asn Trp Leu Pro Leu Asn Ala Asn Val Leu Leu 
260 265 270 

Arg Ser Leu Val Lys Val Val Gly Leu Tyr Gly Phe Met Leu Ser He 
275 280 285 



Ser Pro Arg Leu Thr Leu Leu Ser Leu Leu 



His Met Pro Phe Thr He 



290 295 300 

k E 

Ala Ala Glu Lys Val Tyr Asn Thr Arg His Gin Glu Val Leu Arg Glu 
ijj 305 310 315 320 



He Gin Asp Ala Val Ala Arg Ala Gly Gin Val Val Arg Glu Ala Val 
325 330 335 

Gly Gly Leu Gin Thr Val Arg Ser Phe Gly Ala Glu Glu His Glu Val 
340 345 350 

Cys Arg Tyr Lys Glu Ala Lys Glu Gin Cys Arg Gin Leu Tyr Trp Arg 
355 360 365 

Arg Asp Leu Glu Arg Ala Leu Tyr Leu Leu He Arg Arg Val Leu His 
370 375 380 

Leu Gly Val Gin Met Leu Met Leu Ser Cys Gly Leu Gin Gin Met Gin 
385 390 395 400 

Asp Gly Glu Leu Thr Gin Gly Ser Leu Leu Ser Phe Met He Tyr Gin 
405 410 415 

Glu Ser Val Gly Ser Tyr Val Gin Thr Leu Val Tyr He Tyr Gly Asp 
420 425 430 

Met Leu Ser Asn Val Gly Ala Ala Glu Lys Val Phe Ser Tyr Met Asp 
435 440 445 

Arg Gin Pro Asn Leu Pro Ser Pro Gly Thr Leu Ala Pro Thr Thr Leu 
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450 



455 460 



Gin Gly val Val Lys Phe Gin Asp Val Ser Phe Ala Tyr Pro Asn Arg 
465 470 475 480 

Pro Asp Arg Pro Val Leu Lys Gly Leu Thr Phe Thr Leu Arg Pro Gly 
485 490 495 

Glu Val Thr Ala Leu Val Gly Pro Asn Gly Ser Gly Lys Ser Thr Val 
500 505 510 

Ala Ala Leu Leu Gin Asn Leu Tyr Gin Pro Thr Gly Gly Gin Val Leu 
515 520 525 

Leu Asp Glu Lys Pro He Ser Gin Tyr Glu His Cys Tyr Leu His Ser 
530 535 540 

Gin Val Val Ser Val Gly Gin Glu Pro Val Leu Phe Ser Gly Ser Val 
545 550 555 560 

Arg Asn Asn He Ala Tyr Gly Leu Gin Ser Cys Glu Asp Asp Lys Val 
565 570 575 

Met Ala Ala Ala Gin Ala Ala His Ala Asp Asp Phe He Gin Glu Met 
580 585 590 

Glu His Gly He Tyr Thr Asp Val Gly Glu Lys Gly Ser Gin Leu Ala 
595 600 605 

Ala Gly Gin Lys Gin Arg Leu Ala He Ala Arg Ala Leu Val Arg Asp 
610 615 620 

Pro Arg Val Leu He Leu Asp Glu Ala Thr Ser Ala Leu Asp Val Gin 
625 630 635 640 

Cys Glu Gin Ala Leu Gin Asp Trp Asn Ser Arg Gly Asp Arg Thr Val 
645 650 655 

Leu Val He Ala His Arg Leu Gin Thr Val Gin Arg Ala His Gin He 
660 665 670 

Leu Val Leu Gin Glu Gly Lys Leu Gin Lys Leu Ala Gin Leu 
675 680 685 



<210> 16 
<211> 42 
<212> PRT 
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<213> Homo sapiens 
<400> 16 

Leu Gin Asp Trp Asn Ser Arg Gly Asp Arg Thr Val Leu Val lie Ala 
15 10 15 

His Arg Leu Gin Thr Val Gin Arg Ala His Gin lie Leu Val Leu Gin 
20 25 30 

Glu Gly Lys Leu Gin Lys Leu Ala Gin Leu 
35 40 



<210> 17 
<211> 2061 
<212> DNA 

<213> Homo sapiens 



<400> 17 

atgcggctcc ctgacctgag accctggacc 
tggctgcttc agggccctct ggggactttg 
gaggggaccc tgcggctggg agggctgtgg 
tttgtgggga cactgctgct cccgctctgt 
gccctggtcg cgggggcctc acgtgctccc 
tggctgctgg tggggtacgg ggctgcgggg 
cctcctggag cccaggagaa ggagcaggac 
ctgctgaagc tctccaggcc ggacctgcct 
cttgctgttt tgggtgagac attaatccct 
ggaggtgatt ttgaccccca tgcctttgcc 
tttggcagct cactgtctgc aggctgccga 
atcaacttgc ggatccggga gcagcttttc 
ttccaggaga ctaagacagg ggagctgaac 
agtaactggc ttcctttaaa tgccaatgtg 
ctgtatggct tcatgctcag catatcgcct 
cccttcacaa tagcagcgga gaaggtgtac 
atccaggatg cagtggccag ggcggggcag 
accgttcgca gttttggggc cgaggagcat 
caatgtcggc agctgtattg gcggagagac 
agggtgctgc acttgggggt gcagatgctg 
gatggggagc tcacccaggg cagcctgctt 
agctatgtgc agaccctggt atacatatat 
gagaaggttt tctcctacat ggaccgacag 
cccaccactc tgcagggggt tgtgaaattc 
cctgacaggc ctgtgctcaa ggggctgacg 
ctggtgggac ccaatgggtc tgggaagagc 
cagcccacag ggggacaggt gctgctggat 
tacctgcaca gccaggtggt ttcagttggg 
aggaacaaca ttgcttatgg gctgcagagc 



tccctgctgc tggtggacgc ggctttactg 60 
cttcctcaag ggctgccagg actatggctg 120 
gggctgctaa agctaagagg gctgctggga 180 
ctggccaccc ccctgactgt ctccctgaga 240 
ccagccagag tcgctfccagc cccttggagc 300 
ctcagctggt cactgtgggc tgttctgagc 360 
caggtgaaca acaaagtctt gatgtggagg 420 
ctcctcgttg ccgccttctt cttccttgtc 480 
cactattctg gtcgtgtgat tgacatcctg 540 
agtgccatct tcttcatgtg cctcttctcc 600 
ggaggctgct tcacctacac catgtctcga 660 
tcctccctgc tgcgccagga cctcggtttc 720 
tcacggctga gctcggatac caccctgatg 7 80 
ctcttgcgaa gcctggtgaa agtggtgggg 840 
cgactcaccc tcctttctct gctgcacatg 900 
aacacccgcc atcaggaagt gcttcgggag 960 
gtggtgcggg aagccgttgg agggctgcag 102 0 
gaagtctgtc gctataaaga ggcccttgaa 1080 
ctggaacgcg ccttgtacct gctcgtaagg 1140 
atgctgagct gtgggctgca gcagatgcag 1200 
tcctttatga tctaccagga gagcgtgggg 1260 
ggggatatgc tcagcaacgt gggagctgca 1320 
ccaaatctgc cttcacctgg cacgcttgcc 1380 
caagacgtct cctttgcata tcccaatcgc 1440 
tttaccctac gtcctggtga ggtgacggcg 1500 
acagtggctg ccctgctgca gaatctgtac 1560 
gaaaagccca tctcacagta tgaacactgc 1620 
caggagcctg tgctgttctc cggttctgtg 1680 
tgcgaagatg ataaggtgat ggcggctgcc 174 0 
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caggctgccc acgcagatga cttcatccag gaaatggagc atggaatata cacagatgta 1800 
ggggagaagg gaagccagct ggctgcggga cagaaacaac gtctggccat tgcccgggcc 1860 
cttgtacgag acccgcgggt cctcatcctg gatgaggcta ctagtgccct agatgtgcag 1920 
tgcgagcagg ccctgcagga ctggaattcc cgtggggatc gcacagtgct ggtgattgct 1980 
cacaggctgc agacagttca gcgcgcccac cagatcctgg tgctccagga gggcaagctg 2040 
cagaagcttg cccagctcta g 2061 

<210> 18 
<211> 2244 
<212> DNA 

<213> Homo sapiens 
<400> 18 

atggctagct ctaggtgtcc cgctccccgc gggtgccgct gcctccccgg agcttctctc 60 
gcatggctgg ggacagtact gctacttctc gccgactggg tgctgctccg gaccgcgctg 120 
ccccgcatat tctccctgct ggtgcccacc gcgctgccac tgctccgggt ctgggcggtg 180 
ggcctgagcc gctgggccgt gctctggctg ggggcctgcg gggtcctcag ggcaacggtt 240 
ggctccaaga gcgaaaacgc aggtgcccag ggctggctgg ctgctttgaa gccattagct 300 
gcggcactgg gcttggccct gccgggactt gccttgttcc gagagctgat ctcatgggga 360 
gcccccgggt ccgcggatag caccaggcta ctgcactggg gaagtcaccc taccgccttc 420 
gttgtcagtt atgcagcggc actgcccgca gcagccctgt ggcacaaact cgggagcctc 480 
tgggtgcccg gcggtcaggg cggctctgga aaccctgtgc gtcggcttct aggctgcctg 540 
ggctcggaga cgcgccgcct ctcgctgttc ctggtcctgg tggtcctctc ctctcttggg 600 
gagatggcca ttccattctt tacgggccgc ctcactgact ggattctaca agatggctca 660 
gccgatacct tcactcgaaa cttaactctc atgtccattc tcaccatagc cagtgcagtg 720 
ctggagttcg tgggtgacgg gatctataac aacaccatgg gccacgtgca cagccacttg 780 
U cagggagagg tgtttggggc tgtcctgcgc caggagacgg agtttttcca acagaaccag 840 

Q acaggtaaca tcatgtctcg ggtaacagag gacacgtcca ccctgagtga ttctctgagt 900 

M 1 gagaatctga gcttatttct gtggtacctg gtgcgaggcc tatgtctctt ggggatcatg 960 

ctctggggat cagtgtccct caccatggtc accctgatca ccctgcctct gcttttcctt 1020 
ctgcccaaga aggtgggaaa atggtaccag ttgctggaag tgcaggtgcg ggaatctctg 1080 
gcaaagtcca gccaggtggc cattgaggct ctgtcggcca tgcctacagt tcgaagcttt 1140 
gccaacgagg agggcgaagc ccagaagttt agggaaaagc tgcaagaaat aaagacactc 1200 
aaccagaagg aggctgtggc ctatgcagtc aactcctgga ccactagtat ttcaggtatg 1260 
ctgctgaaag tgggaatcct ctacattggt gggcagctgg tgaccagtgg ggctgtaagc 1320 
agtgggaacc ttgtcacatt tgttctctac cagatgcagt tcacccaggc tgtggaggta 1380 
ctgctctcca tctaccccag agtacagaag gctgtgggct cctcagagaa aatatttgag 1440 
tacctggacc gcacccctcg ctgcccaccc agtggtctgt tgactccctt acacttggag 1500 
ggccttgtcc agttccaaga tgtctccttt gcctacccaa accgcccaga tgtcttagtg 1560 
ctacaggggc tgacattcac cctacgccct ggcgaggtga cggcgctggt gggacccaat 1620 
gggtctggga agagcacagt ggctgccctg ctgcagaatc tgtaccagcc caccggggga 1680 
cagctgctgc tggatgggaa gccccttccc caatatgagc accgctacct gcacaggcag 1740 
gtggctgcag tgggacaaga .gccacaggta tttggaagaa gtcttcaaga aaatattgcc 1800 
tatggcctga cccagaagcc aactatggag gaaatcacag ctgctgcagt aaagtctggg 1860 
gcccatagtt tcatctctgg actccctcag ggctatgaca cagaggtaga cgaggctggg 1920 
agccagctgt cagggggtca gcgacaggca gtggcgttgg cccgagcatt gatccggaaa 1980 
ccgtgtgtac ttatcctgga tgatgccacc agtgccctgg atgcaaacag ccagttacag 2040 
gtggagcagc tcctgtacga aagccctgag cggtactccc gctcagtgct tctcatcacc 2100 
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cagcacctca gcctggtgga gcaggctgac cacatcctct ttctggaagg aggcgctatc 2160 
cgggaggggg gaacccacca gcagctcatg gagaaaaagg ggtgctactg ggccatggtg 2220 
caggctcctg cagatgctcc agaa 2244 

<210> 19 
<211> 748 
<212> PRT 

<213> Homo sapiens 
<400> 19 

Met Ala Ser Ser Arg Cys Pro Ala Pro Arg Gly Cys Arg Cys Leu Pro 
15 10 15 

Gly Ala Ser Leu Ala Trp Leu Gly Thr Val Leu Leu Leu Leu Ala Asp 
20 25 30 

Trp Val Leu Leu Arg Thr Ala Leu Pro Arg lie Phe Ser Leu Leu Val 
35 40 45 

Pro Thr Ala Leu Pro Leu Leu Arg Val Trp Ala Val Gly Leu Ser Arg 
50 55 60 

Trp Ala Val Leu Trp Leu Gly Ala Cys Gly Val Leu Arg Ala Thr Val 
65 70 75 80 

Gly Ser Lys Ser Glu Asn Ala Gly Ala Gin Gly Trp Leu Ala Ala Leu 
85 90 95 

Lys Pro Leu Ala Ala Ala Leu Gly Leu Ala Leu Pro Gly Leu Ala Leu 
100 105 HO 

Phe Arg Glu Leu lie Ser Trp Gly Ala Pro Gly Ser Ala Asp Ser Thr 
115 120 125 

Arg Leu Leu His Trp Gly Ser His Pro Thr Ala Phe Val Val Ser Tyr 
130 135 140 

Ala Ala Ala Leu Pro Ala Ala Ala Leu Trp His Lys Leu Gly Ser Leu 
145 150 155 160 

Trp Val Pro Gly Gly Gin Gly Gly Ser Gly Asn Pro Val Arg Arg Leu 
165 170 175 

Leu Gly Cys Leu Gly Ser Glu Thr Arg Arg Leu Ser Leu Phe Leu Val 
180 185 190 

Leu Val Val Leu Ser Ser Leu Gly Glu Met Ala lie Pro Phe Phe Thr 
195 200 205 
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Gly Arg Leu Thr Asp Trp lie Leu Gin Asp Gly Ser Ala Asp Thr Phe 
210 215 220 

Thr Arg Asn Leu Thr Leu Met Ser lie Leu Thr lie Ala Ser Ala Val 
225 230 235 240 

Leu Glu Phe Val Gly Asp Gly lie Tyr Asn Asn Thr Met Gly His Val 
245 250 255 

His Ser His Leu Gin Gly Glu Val Phe Gly Ala Val Leu Arg Gin Glu 
260 265 270 

Thr Glu Phe Phe Gin Gin Asn Gin Thr Gly Asn lie Met Ser Arg Val 
275 280 285 

Thr Glu Asp Thr Ser Thr Leu Ser Asp Ser Leu Ser Glu Asn Leu Ser 
290 295 300 

Leu Phe Leu Trp Tyr Leu Val Arg Gly Leu Cys Leu Leu Gly lie Met 



m 3 05 310 315 320 

)*| Leu Trp Gly Ser Val Ser Leu Thr Met Val Thr Leu lie Thr Leu Pro 

! 2 325 330 335 

pi 

Leu Leu Phe Leu Leu Pro Lys Lys Val Gly Lys Trp Tyr Gin Leu Leu 
L 340 345 350 



Glu Val Gin Val Arg Glu Ser Leu Ala Lys Ser Ser Gin Val Ala lie 
355 360 365 

Glu Ala Leu Ser Ala Met Pro Thr Val Arg Ser Phe Ala Asn Glu Glu 
370 375 380 

Gly Glu Ala Gin Lys Phe Arg Glu Lys Leu Gin Glu lie Lys Thr Leu 
385 390 395 400 

Asn Gin Lys Glu Ala Val Ala Tyr Ala Val Asn Ser Trp Thr Thr Ser 
405 410 415 

lie Ser Gly Met Leu Leu Lys Val Gly He Leu Tyr He Gly Gly Gin 
420 425 430 

Leu Val Thr Ser Gly Ala Val Ser Ser Gly Asn Leu Val Thr Phe Val 
435 440 445 

Leu Tyr Gin Met Gin Phe Thr Gin Ala Val Glu Val Leu Leu Ser lie 
450 455 460 
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Tyr Pro Arg Val Gin Lys Ala Val Gly Ser Ser Glu Lys lie Phe Glu 

465 470 475 480 

Tyr Leu Asp Arg Thr Pro Arg Cys Pro Pro Ser Gly Leu Leu Thr Pro 

485 490 495 

Leu His Leu Glu Gly Leu Val Gin Phe Gin Asp Val Ser Phe Ala Tyr 

500 505 510 

Pro Asn Arg Pro Asp Val Leu Val Leu Gin Gly Leu Thr Phe Thr Leu 

515 520 525 

Arg Pro Gly Glu Val Thr Ala Leu Val Gly Pro Asn Gly Ser Gly Lys 
530 535 540 

Ser Thr Val Ala Ala Leu Leu Gin Asn Leu Tyr Gin Pro Thr Gly Gly 

545 550 555 560 



Gin Leu Leu Leu Asp Gly Lys Pro Leu Pro Gin Tyr Glu His Arg Tyr 
11* 565 570 575 



Leu His Arg Gin Val Ala Ala Val Gly Gin Glu Pro Gin Val Phe Gly 
580 585 590 

Arg Ser Leu Gin Glu Asn lie Ala Tyr Gly Leu Thr Gin Lys Pro Thr 
595 600 605 



Met Glu Gl 



u He Thr Ala Ala Ala Val Lys Ser Gly Ala His Ser Phe 



hj 610 615 620 

He Ser Gly Leu Pro Gin Gly Tyr Asp Thr Glu Val Asp Glu Ala Gly 
625 630 635 640 

Ser Gin Leu Ser Gly Gly Gin Arg Gin Ala Val Ala Leu Ala Arg Ala 
645 650 655 

Leu lie Arg Lys Pro Cys Val Leu He Leu Asp Asp Ala Thr Ser Ala 
660 665 670 

Leu Asp Ala Asn Ser Gin Leu Gin Val Glu Gin Leu Leu Tyr Glu Ser 
675 680 685 

Pro Glu Arg Tyr Ser Arg Ser Val Leu Leu He Thr Gin His Leu Ser 
690 695 700 

Leu Val Glu Gin Ala Asp His He Leu Phe Leu Glu Gly Gly Ala He 
705 710 715 720 



15 



WO 99/52928 




PCT/US99/08205 



Arg Glu Gly Gly Thr His Gin Gin Leu Met Glu Lys Lys Gly Cys Tyr 
725 730 735 

Trp Ala Met Val Gin Ala Pro Ala Asp Ala Pro Glu 
740 745 



<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide primer 

<400> 20 

tagtttcatc tctggactcc ctca 

<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide primer 

<400> 21 

aggtgtcttt gcctcgtctt ct 

<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide primer 

<400> 22 

gctactagtg ccctagatgt gcagt 

<210> 23 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



Sequence : 



24 



Sequence : 



22 



Sequence : 
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<220> 

<223> Description of Artificial Sequence: 
oligonucleotide primer 

<400> 23 

24 

cttctgcagc ttgccctcct ggag 

<210> 24 

<211> 1977 

<212> DNA 

<213> Homo sapiens 

<400> 24 

ggagagtccc agacccggcc gggaccggga cggcgtccga gtgccaatgg ctagctctag 60 
gtgtcccgct ccccgcgggt gccgctgcct ccccggagct tctctcgcat ggctggggac 120 
agtactgcta cttctcgccg actgggtgct gctccggacc gcgctgcccc gcatattctc 180 
cctgctggtg cccaccgcgc tgccactgct ccgggtctgg gcggtgggcc tgagccgctg 240 
Q ggccgtgctc tggctggggg cctgcggggt cctcagggca acggttggct ccaagagcga 300 

«0 aaacgcaggt gcccagggct ggctggctgc tttgaagcca ttagctgcgg cactgggctt 360 

B ggccctgccg ggacttgcct tgttccgaga gctgatctca tggggagccc ccgggtccgc 420 

S! ggatagcacc aggctactgc actggggaag tcaccctacc gccttcgttg tcagttatgc 480 

W agcggcactg cccgcagcag ccctgtggca caaactcggg agcctctggg tgcccggcgg 540 

'H tcagggcggc tctggaaacc ctgtgcgtcg gcttctaggc tgcctgggct cggagacgcg 600 

ccgcctctcg ctgttcctgg tcctggtggt cctctcctct cttggggaga tggccattcc 660 
iy attctttacg ggccgcctca ctgactggat tctacaagat ggctcagccg ataccttcac 720 

!^ tcgaaactta actctcatgt ccattctcac catagccagt gcagtgctgg agttcgtggg 780 

!~ tgacgggatc tataacaaca ccatgggcca cgtgcacagc cacttgcagg gagaggtgtt 840 

£ tggggctgtc ctgcgccagg agacggagtt tttccaacag aaccagacag gtaacatcat 900 

H gtctcgggta acagaggaca cgtccaccct gagtgattct ctgagtgaga atctgagctt 960 

S3 atttctgtgg tacctggtgc gaggcctatg tctcttgggg atcatgctct ggggatcagt 1020 

% gtccctcacc atggtcaccc tgatcaccct gcctctgctt ttccttctgc ccaagaaggt 1080 

gggaaaatgg taccagttgc tggaagtgca ggtgcgggaa tctctggcaa agtccagcca 1140 
ggtggccatt gaggctctgt cggccatgcc tacagttcga agctttgcca acgaggaggg 1200 
cgaagcccag aagtttaggg aaaagctgca agaaataaag acactcaacc agaaggaggc 1260 
tgtggcctat gcagtcaact cctggaccac tagtatttca ggtatgctgc tgaaagtggg 1320 
aatcctctac attggtgggc agctggtgac cagtggggct gtaagcagtg ggaaccttgt 1380 
cacatttgtc ctctaccaga tgcagttcac ccaggctgtg gaggtactgc tctccatcta 1440 
ccccagagta cagaaggctg tgggctcctc agagaaaata tttgagtacc tggaccgcac 1500 
ccctcgctgc ccacccagtg gtctgttgac tcccttacac ttggagggcc ttgtccagtt 1560 
ccaagatgtc tcctttgcct acccaaaccg cccagatgtc ttagtgctac aggggctgac 1620 
attcacccta cgccctggcg aggtgacggc gctggtggga cccaatgggt ctgggaagag 1680 
cacagtggct gccctgctgc agaatctgta ccagcccacc gggggacagc tgctgttgga 1740 
tgggaagccc cttccccaat atgagcaccg ctacctgcac aggcaggtat ggaagcaggt 1800 
ggcttgaagg agggcaggga gcatcaaata cgaagagcat tcttactgag cactctgaaa 1860 
gacgggttag ggaatgataa gagaccttgg gtggagatgg tggtgtagtc aggagggagg 1920 
tagtatgact ttgtgacatg ttctcaataa agattttgag tcttcgatct ctagata 1977 



17 



WO 99/52928 




PCT/US99/08205 



<210> 25 

<211> 586 

<212> PRT 

<213> Homo sapiens 

<400> 25 

Met Ala Ser Ser Arg Cys Pro Ala Pro Arg Gly Cys Arg Cys Leu Pro 
1 5 . 10 15 

Gly Ala Ser Leu Ala Trp Leu Gly Thr Val Leu Leu Leu Leu Ala Asp 
20 25 30 

Trp Val Leu Leu Arg Thr Ala Leu Pro Arg lie Phe Ser Leu Leu Val 
35 40 45 

Pro Thr Ala Leu Pro Leu Leu Arg Val Trp Ala Val Gly Leu Ser Arg 
50 55 60 

Trp Ala Val Leu Trp Leu Gly Ala Cys Gly Val Leu Arg Ala Thr Val 
fl 65 70 75 80 



w 

ru 



Gly Ser Lys Ser Glu Asn Ala Gly Ala Gin Gly Trp Leu Ala Ala Leu 
85 90 95 

Lys Pro Leu Ala Ala Ala Leu Gly Leu Ala Leu Pro Gly Leu Ala Leu 
100 105 110 

m Phe Arg Glu Leu lie Ser Trp Gly Ala Pro Gly Ser Ala Asp Ser Thr 

u 115 12t) 125 

I z i 

Pf Arg Leu Leu His Trp Gly Ser His Pro Thr Ala Phe Val Val Ser Tyr 



130 135 140 

Ala Ala Ala Leu Pro Alalia Ala Leu Trp His Lys Leu Gly Ser Leu 
145 150 155 160 

Trp Val Pro Gly Gly Gin Gly Gly Ser Gly Asn Pro Val Arg Arg Leu 
165 170 175 

Leu Gly Cys Leu Gly Ser Glu Thr Arg Arg Leu Ser Leu Phe Leu Val 
180 185 190 

Leu Val Val Leu Ser Ser Leu Gly Glu Met Ala lie Pro Phe Phe Thr 
195 200 205 

Gly Arg Leu Thr Asp Trp lie Leu Gin Asp Gly Ser Ala Asp Thr Phe 
210 215 220 
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Thr Arg Asn Leu Thr Leu Met Ser lie Leu Thr lie Ala Ser Ala Val 
225 230 235 240 

Leu Glu Phe Val Gly Asp Gly lie Tyr Asn Asn Thr Met Gly His Val 
245 250 255 

His Ser His Leu Gin Gly Glu Val Phe Gly Ala Val Leu Arg Gin Glu 
260 265 270 

Thr Glu Phe Phe Gin Gin Asn Gin Thr Gly Asn lie Met Ser Arg Val 
275 280 285 

Thr Glu Asp Thr Ser Thr Leu Ser Asp Ser Leu Ser Glu Asn Leu Ser 
290 295 300 

Leu Phe Leu Trp Tyr Leu Val Arg Gly Leu Cys Leu Leu Gly lie Met 
305 310 315 320 

Leu Trp Gly Ser Val Ser Leu Thr Met Val Thr Leu He Thr Leu Pro 
325 330 335 

Leu Leu Phe Leu Leu Pro Lys Lys Val Gly Lys Trp Tyr Gin Leu Leu 
340 345 350 

Glu Val Gin Val Arg Glu Ser Leu Ala Lys Ser Ser Gin Val Ala He 
355 360 365 

Glu Ala Leu Ser Ala Met Pro Thr Val Arg Ser Phe Ala Asn Glu Glu 
370 375 380 

Gly Glu Ala Gin Lys Phe Arg Glu Lys Leu Gin Glu lie Lys Thr Leu 
385 390 395 400 

Asn Gin Lys Glu Ala Val. Ala Tyr Ala Val Asn Ser Trp Thr Thr Ser 
405 410 415 

lie Ser Gly Met Leu Leu Lys Val Gly He Leu Tyr lie Gly Gly Gin 
420 425 430 

Leu Val Thr Ser Gly Ala Val Ser Ser Gly Asn Leu Val Thr Phe Val 
435 440 445 

Leu Tyr Gin Met Gin Phe Thr Gin Ala Val Glu Val Leu Leu Ser lie 
450 455 460 

Tyr Pro Arg Val Gin Lys Ala Val Gly Ser Ser Glu Lys He Phe Glu 
465 470 475 480 
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Tyr Leu Asp Arg Thr Pro Arg Cys Pro Pro Ser Gly Leu Leu Thr Pro 

485 490 495 

Leu His Leu Glu Gly Leu Val Gin Phe Gin Asp Val Ser Phe Ala Tyr 
500 505 510 

Pro Asn Arg Pro Asp Val Leu Val Leu Gin Gly Leu Thr Phe Thr Leu 
515 520 525 

Arg Pro Gly Glu Val Thr Ala Leu Val Gly Pro Asn Gly Ser Gly Lys 
530 535 540 

Ser Thr Val Ala Ala Leu Leu Gin Asn Leu Tyr Gin Pro Thr Gly Gly 

545 550 555 560 

Gin Leu Leu Leu Asp Gly Lys Pro Leu Pro Gin Tyr Glu His Arg Tyr 

565 570 575 



Leu His Arg Gin Val Trp Lys Gin Val Ala 
580 585 



